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Abstract 
 
The air pollution concerns more and more the Romanian society. Air pollution consists in change of composition, 
in terms of the proportion, of its constituents and apearance of new constituents with  harmful effects on biocenosis and 
biotope. Chemical pollution sources can be natural or artificial. Through this project we aim to highlight the air quality 
through indicators - NOx, NH3, SO2 şi H2S - the most populated district in Cluj – Napoca, respectively Mănăştur District. 
The practical objectives were: to monitor the considered area, the air charge in NOx, NH3, SO2 and H2S, the calculation 
of their weekly, monthly and entire period averages, and comparison of the individual data and media with the maximum 
permitted levels, in order to reflect the air quality in terms of content of the mentioned indicators. During experimental 
period, the average concentration of nitrogen oxides was equal to 250.81 mg/cm3, average concentration of ammonia 
156.25 mg/cm3, average concentration of sulfur dioxide 503.61 mg/cm3, and the average concentration of hydrogen 
sulfide 47.64 mg/cm3. Although Mănăştur District from Cluj - Napoca recorded the largest urban agglomeration and the 
traffic is heavy, there were identified no exceedances of the allowable limits for any of the studied indicators. 
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1. Introduction 
 
Atmospheric air is a mixture of gases, and in 
addition to these gases, there are also dust particles, 
water vapor, pollen microorganisms {1, 3, 6, 7, 8, 9]. 
The air is only found in the nearest land area of the 
atmosphere, called the troposphere, which has a 
height of between 6 and 18 km. In this layer there is 
a certain stability of the chemical composition of the 
air and a permanent change of its physical 
components. Atmospheric air is a mixture of gases, 
and besides these gases, there are also dust particles, 
water vapor, pollen microorganisms. 
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Air pollution consists in changing the 
composition in terms of the proportion between its 
constituents and the appearance of new constituents 
with harmful effects on biocenoses or biotopes [2, 4, 
11].There are a series of normatives that regulate the 
issues concerning air quality et EU level, but also in 
Romania [12 – 21]. 
The pollution of the atmosphere by its negative 
effects on the air, soil and water is one of the major 
problems of mankind at the beginning of the third 
millennium. This problem is starting to concern more 
and more the Romanian society [5, 10]. Atmospheric 
pollution is generally transnational and affects large 
areas of the globe. Experts believe that the 
atmosphere is polluted when the concentration of 
substances entering its natural composition, as well 
as artificially introduced chemicals (systematically or 
accidentally), exceeds the maximum allowable level 
and produces negative effects on the environment, its 
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structures and meteorological phenomena [8, 22, 23, 
29]. According to some estimates, each year the 
atmosphere is enriched with about 200 million tons 
of carbon oxides, 50 million tons of hydrocarbons, 
150 million tons of sulfur dioxide, 120 million tons 
of ash and thousands of tons of other harmful 
chemicals [1, 4, 6, 26, 28]. 
The present study aims to highlight the air 
quality by means of indicators, in the most populated 
neighborhood of Cluj - Napoca, respectively the 
Mănăştur neighborhood (Fig. 1). 
 
 
 
 
Figura 1. The map of the Cluj – Napoca municipality 
[25] 
 
2. Material and Method 
 
Cluj - Napoca is the residence of the county of 
Cluj and constitutes the largest urban settlement in 
the county. It has a population of more than 300,000 
inhabitants and after the last census was declared the 
second largest urban agglomeration in Romania after 
the capital Bucharest [24]. Mănăştur district is the 
largest district in the city, but also in the country, with 
a population of about 120,000 inhabitants. 
The monitoring was done at a large 
intersection in the area, provided with a roundabout, 
near the Big store, between March 4, 2019 - June 2, 
2019. The monitoring equipment consisted of 
ppbRAE 3000 mobile equipment. It is equipped with 
sensors for oxides of nitrogen (NOx), ammonia 
(NH3), sulfur dioxide (SO2), hydrogen sulphide 
(H2S), temperature and humidity comes from the 
endowment of the Environmental Quality Laboratory 
of the Faculty of Agriculture, of the University of 
Agricultural Sciences and Veterinary Medicine Cluj 
- Napoca. The measurements were made three days a 
week: Tuesday, Thursday and Saturday. For the 
representativeness of the results, the sampling times 
were respected,  1530 - 1600 respectively. 
 
3. Results and Discussions 
 
The study of the average value of each 
indicator taken in the study, in the first experimental 
month, shows that the maximum allowed values were 
not exceeded (Fig. 2). The mean monthly 
concentration of NOx was 173.67 mg/cm3, 84.54 
mg/cm3 for NH3, 395.84 mg/cm
3 for SO2 and 44.42 
mg/cm3 for H2S (Fig. 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. The means of the content of NOx, NH3 SO2 şi H2S (mg/cm3) in environmental air from the Mănăştur District, 
Cluj - Napoca, 4 March – 7 April 2019 
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The study of the average value of each 
indicator taken in the study, in the second 
experimental month, shows that the maximum 
allowed values were not exceeded (Fig. 3).  
The mean monthly concentration of NOx was 
283.75 mg/cm3, 194.17 mg/cm3 for NH3, 549.17 
mg/cm3 for SO2 and 48.92 mg/cm
3 for H2S (Fig. 3). 
 
 
 
 
 
 
Figure 3. The means of the content of NOx, NH3 SO2 şi H2S (mg/cm3) in environmental air from the Mănăştur District, 
Cluj - Napoca, 8 April – 5 May 2019 
 
 
 
 
The study of the average value of each 
indicator taken in the study, in the third experimental 
month, shows that the maximum allowed values were 
not exceeded (Fig. 4).  
The mean monthly NOx concentration was 
295 mg/cm3, 190 mg/cm3 for NH3, 565.83 mg/cm
3 for 
SO2 and 49.58 mg/cm
3 for H2S (Fig. 4).  
If we analyze the evolution of the four 
indicators taken in the study for the Mănăştur 
neighborhood of Cluj - Napoca during the 
experimental period between March 4 - June 2, 2019, 
they are found to meet the accepted requirements, not 
exceeding the established limits.  
Thus, over the entire experimental period, the 
average concentration of nitrogen oxides was equal 
to 250 mg/cm3, that of ammonia equal to 156.25 
mg/cm3, of sulfur dioxide equal to 503.61 mg/cm3 
and that of hydrogen sulfur of 47.64 mg/cm3 (Fig. 5). 
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Figure 4. The means of the content of NOx, NH3 SO2 şi H2S (mg/cm3) in environmental air from the Mănăştur District, 
Cluj - Napoca, 6 May – 2 June 2019 
 
 
 
Figure 5. The means of the content of NOx, NH3 SO2 şi H2S (mg/cm3) in environmental air from the Mănăştur District, 
Cluj - Napoca, by entire experimental period, 4 March – 2 June 2019 
 
 
 
4. Conclusions  
 
Conducting the air clarity monitoring 
experiment in the Mănăştur neighborhood of Cluj - 
Napoca, the most populated neighborhood of the city, 
with the help of four indicators (NOx, NH3, SO2, and 
H2S) for three months, during the period March 4 - 
June 2, 2019, a led to a series of conclusions. 
If the entire experimental period is analyzed, 
March 4 - June 2, 2019, as a whole, the average 
concentration of nitrogen oxides equal to 250.81 
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mg/cm3 is obtained, the average concentration of 
ammonia equals 156.25 mg/cm3, the average 
concentration of sulfur dioxide recorded the value of 
503.61 mg/cm3 and the average concentration of 
hydrogen sulphide was 47.64 mg/cm3. 
Although in the Mănăştur district of Cluj-
Napoca city there is the largest urban agglomeration 
and the traffic is intense, there were no exceedances 
of the limits allowed for any of the studied indicators, 
according to Law 104 on ambient air quality that 
entered into force in the year 2011. 
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